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OXAZOLIDIlSrONE ANTIBIOTICS AND 
DERIVATIVES THEREOF 

Cross RefCTence to Related Application 

[01] This £q)plication claims the benefit of U.S. Provision^ Application No. 60/483,905, 
filed July 2, 2003. entitled OXAZOLIDINOkB ANTIBIOTICS AND DERIVATIVES 
THEREOF, which is hereby incorporated herein by reference in its entirety. 
[02] Oxazolidinones represent the first new class of ahtibact^als to be developed since 
the quinolones. The oxazolidinones are synthetic antibacterial compounds tiiat are orally or 
intravenously active against problematic multidrug resistant Gram positive organisms and are 
not cross-resistant with other antibiotics. See Riedl et al. Recent Developments with 
OxazoUdinone Antibiotics, Exp. Opim Ther. Patents (1999) 9(5), Ford et al., Oxazolidinones: 
New Antibacterial Agents, Trends in Microbiology 196 Vol.5, No. 5, May 1997 and WO 
96/35691. See also WO 03/063862, WO 01/81350, WO 01/94342, WO 03/072553, EP 
0352781 and US 5,565,571 and 4.053,593. 

[03] This invention relates to new oxazolidinones having a cyclopropyl moiety, which are 
effective against aerobic and anerobic patiiogens'such as multi-resistant staphylococci, 
streptococci and enterococci, Bacteroides spp., Clostridia spp. ^ecies, as well as acid-fast 
organisms such as Mycobacterium tuberculosis and ofbex mycobacterial species. 

SUMMARY OF THE INVENTION 

[04] The present invention relates to compounds of formula I: 
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n(H2C) R3 

its enantiomer, diastereomer» or phannaceutically acceptable salt, hydrate or prodrug thereof 
wherein: 

Rl represents 

i) hydrogen, 

ii) NR5R6S 

ill) CR7R8R9, C(R)20R,4, CH2NHR14, 

iv) C(=0)Ri3, C(=NOH)H, C(=NORi3)H, C(=NORi3)Ri3, C(=NOH)Ri3, C(=0)N(Ri3)2. 
C(=NOH)N(Ri3)2, NHC(=Xi)N(Ri3)2, (C=NH)R7, N(Ri3)C(=Xi)N(Ri3)2, COOR13. 
SO2R14, N(Ri3)S02Ri4, N(Ri3)CORi4, 

v) (Ci.6alkyl)CN, CN, CH=C(R)2, (CH2)pOH, C(=0)CHRi3. C(=NRi3)Ri3, 
NRioC(-Xi)Ri3; or 

vi) C5.10 heterocycle optionally substituted with 1-3 groups of R7, which may be attached 
through either a caibon or a heteroatom; 

A represents NEl, O, or S(0)p; 



represents aryl or heteroaryl, heterocycle, heterocyclyl or heterocyclic, provided 
that in the case of a heteroaryl, heterocycle, heterocyclyl or heterocyclic, the cyclopropyl is 
not attached to a nitrogen atom on the ring; 

Rx represents hydrogen or C 1*6 alkyl; 



R3 represent 

i) NR,3(C=X2)R12» 

u) NR,3(C=X,)R,2, 

iii) NR13SO2R14, 

iv) N(Ri3)heteroaryl, 
V) NRi3(CHRi3)(Maryl, 

vi) NRi3(CHRi3)(Mheteroaiyl, 

vii) S(CHRi3)o-4aryl, 

viii) S(CHRi3)o^eteroaryl, 

ix) 0(CHRi3)o^aryl, 

x) 0(CHRi3)(Mheteroaiyl, 

xi) NOH(C=Xi)Ri2. 

xii) -OC=N(OCOaryl) Ci-6 alkyl 
xiu) OC=N(OH) Ci-6 alkyl 

xiv) C5-10 heteroaryl which may be attached through either a carbon or a 
hetfflroatom; said aryl and heteroaryl optionally substituted with 1-3 groups of R7, 

R4, and R4a, independently represent 

i) hydrogen, 

ii) halogen, 

iii) Ci-6 alkoxy, or 

iv) Ci-g alkyl 

r and s independently are 1-3, with the provision that whai (RiOs and (R4)r are attached to an 
At or HAr ring the sum of r and s is less than or equal to 4; 

RS and R5 independently represent 

i) hydrogen, 

ii) C1.6 alkyl optionally substituted with 1-3 groups of halogen, CN, OH, C1.6 alkoxy, 
amino, imiho, hydroxyamino, alkoxyamino, Ci-6 acyloxy, Ci-6 alkylsulfenyl, Ci-6 
alkylsulfinyl, Ci-e alkylsulfonyl, aminosulfbriyl, Ci-6 alkylaminosulfonyl, Ci-e 
dialkylaminosulfonyl, 4-moipholinylsulfonyl, phenyl, pyridine, S-isoxazolyl, ethylenyloxy. 
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or efhynyl, said phenyl and pyridine optionally substituted with 1-3 halogen, CN, OH, CF3, 
Ci-6 alkyl or Ci-6 alkoxy, 

iii) Ci-6 acyl optionaUy substituted with 1-3 groups of halogen, OH, SH, Ci.6 alkoxy, 
naphthalenoxy, phenoxy, amino, C1.6 acylamino, hydroxylamino, alkoxylamino, C1.6 
acyloxy, aralkyloxy, phenyl, pyridine, C1.6 alkylcarbonyl. Cue alkylamino, Ci-6 
dialkylamino, Ci-e hydroxyacyloxy, Ci-6 alkylsulfenyl, phthalimido, maleimido, 
succinimido, said phenoxy, phenyl and pyridine optionally substituted with 1-3 groups of 
halo, OH, CN, Cue alkoxy, amino, Cl-6 acylamino, CF3 or Ci-6 alkyl; 

iv) Cl-e alkylsulfonyl optionally substituted with 1-3 groups of halogen, OH, CU6 
alkoxy, amino, hydroxylamino, alkoxylammo, Cu6 acyloxy, or phenyl; said phenyl 
optionally substituted with 1-3 groups of halo, OH, Ci-6 alkoxy, amino, Ci-6 acylamino, 
CF3orCi-6 alkyl; 

v) arylsulfonyl optionally substituted with 1-3 of halogen, C1.6 alkoxy, OH or Ci-6 
alkyl; 

vi) Ci-6 alkoxycarbonyl optionally substituted with 1-3 of halogen, OH, Ci.6 alkoxy, 
Ci-6 acyloxy, or phenyl, said phenyl optionally substituted with 1-3 groups of halo, OH, Cl- 
6 alkoxy, amino, Ci-6 acylamino, CF3 or C1.6 alkyl; 

vii) aminocarbonyl, alkylaminocarbonyl or Cl.6 dialkylaminocarbonyl, said alkyl 
groups optionally substituted with 1-3 groups of halogen, OH, Cl-e alkoxy or phenyl 

viii) five to six membered heterocycles optionally substituted witlji 1-3 groups of halogen, 
OH, CN, amino, Ci.6 acylamino, Ci-6 alkylsulfonylamino, C1.6 alkoxycarbonylamino, Ci- 
6 aikoxy, Ci-6 acyloxy or Ci^ alkyl, said alkyl optionally substituted with 1-3 groups of 
halogen, or Ci-6 alkoxy; 

ix) C3-6 cycloalkylcarbonyl optionally substituted with 1-3 groups of halogen, OH, Ci-6 
alkoxy or CN; 

x) benzoyl optionally substituted with 1 -3 groups of halogen, OH, Cl-6 alkoxy, Cl-6 
alkyl, CF3, Cl-6 alkanoyl, amino or Cl-6 acylamino; 

xi) pyrrolylcarbonyl optionally substituted with 1-3 of Cl.6 alkyl; 

xii) Ci-2 acyloxyacetyl where the acyl is optionally substituted with anuno, Cl.6 
alkylamino, Ci-e dialkylamino, 4-morpholino, 4-aminophenyl, 4-(dialkylamino)phenyl, 4- 
(glycylamino)phenyl; or 
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RS and R6 taken together with any int^ening atoms can fonn a 3 to 7 membered 
heterocyclic ring containing carbon atoms and 1-2 heteioatoms independently chosen from 
O, S. SO, SO2, N, or NR«; 

Ryrqiresent 

i) hydrogen, halogen, CN, CO2R, CON(R)2, CHO, CHiNHAc, C(=NOR), OH, Ci-6 
alkoxy, Ci-6 alkyl, alkenyl, hydroxy Ci-6 alkyl, (CH2)i-3NHC(0)Ci-6 alkyl, (CH2)i.3N(Ci- 
6 alkyl)2 

ii) (CH2)naniino, (CH2)nCl-6 alkylamino, Ci-6 dialkylamino, hydroxylamino or Ci-2 
alkoxyamino all of which can be optionally substituted on the nitrogen with 01-6 acyl, Ci-6 
alkylsulfonyl or Ci-6 alkoxycarbonyl, said acyl and aUcylsulfonyl optionally substituted with 

1 -2 of halogen or OH; 

Rg and R9 independently represents 

i) H,CN, 

ii) C1.6 alkyl optionally substituted with 1-3 halogen, CN, OH, C1.6 alkoxy. Cl-6 
acyloxy, or amino, 

iii) phenyl optionally substituted with 1-3 groups of halogen, OH, 01-6 alkoxy; or 

R7 and Rg taken to^tiia* can fonn a 3-7 memb^ed caibon ring optionally intenrupted with 
1-2 heteioatoms chosen fix)m O, S, SO, SO2, MH, and NR8; . 

Xi represents O, S or NR13, NCN, NCO2R1& or NSO2R14 

X2 represents O, S, NH orNS02Rl4; 

RlO represents hydrogen, C i-6 alkyl or CO2R15; 

R12 represents hydrogen, 01-6 alkyl, NH2, OR. CHF2, CHCI2, CR2CI, (CH2)nSR, (CH2) 
„CN, (CH2)„S02R, (CH2)„S(0)R, Ci^ alkylamino, C5.10 heteroaryl or Ci-6 dialkylamino, 
where said alkyl may be substituted witii 1-3 groups of halo, CN, OH or Ci^ alkoxy, said 
heteroaryl optionally substituted with 1-3 groups of R7; 
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Each Ri3 rq)resents independently hydrogen, Ci.6 C6-10 suryU SRg, S(0)R£, 

S(0)2 Rg. CN, OH, Ci-6 alkylS(0)R, C1.6 alkoxycaibonyl, hydroxycarbonyl, -OCOaryl, 
acyl, C3-7 membered caibon ring optionally interrupted witti 1-4 heteroatoms chosen 
firom O, S, SO, SO2, NH and NRg where said Ci-6 alkyl, aryl or Ci.6 acyl groups may be 
indq)endently substituted with 0-3 halogens, hydroxy, N(R)2, CO2R, C6-10 aryl, C 5.10 
heteroaryl, or Ci-6 alkoxy groups; 

When two R13 groups are attached to the same atom or two adjacent atoms they may be taken 
together to form a 3-7 membered carbon ring optionally interrupted with 1-2 heteroatoms 
chosen ftom O, S, SO, SO2, NH, and NRg; 

R represents hydrogen, (CH2)pCN, Cl-e alkyl, CO2C1.6 alkyl, COCH2OH, 
COCH2OCOC1-6 alkyl, SO2C1.6 alkyl; 

Rl4 rq>resents amino, Ci-6 alkyl, Cl^ haloalkyl, five to six membered heterocycles or 
phenyl, said phenyl and heterocycles optionally substituted with 1-3 group of halo, Ci.6 
alkoxy, Ci^ acylamino, or Ci-6 alkyl, hydroxy and/or amino, said amino and hydroxy 
optionally protected with an amino or hydroxy protecting group; 

Rl5 is Ci^ alkyl or benzyl said benzyl optionally substituted Avith 1-3 groups of halo, OH, 
Ci-6 alkoxy, amino, Ci-6 acylamino, or 01-6 alkyl; 

RI6 is hydrogen, Cs-iQheteroaryl, C 6-lOaryl, said heteroaryl and aryl optionally substituted 
with 1-3 groups of R7; 

p represents 0-2 and 

m, n, and q represents 0-1 . 

[05] Another aspect of the invention is concerned with the use of the novel antibiotic 
compositions in the treatment of bacterial infections. 
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detailed description of the invention 

[06] The invention is described herein in detail using the terms defined below unless 
otherwise specified. 

[07] The compounds of the present invention may have asymmetric centers, chiral axes 
and chiral planes, and occur as racemates, racemic mixtures, and as individual diastereomers, 
with all possible isomers, including optical isomers, being included in the present invention. 
(See E.L. Eliel and S. H. Wilen Stereochemistry of Carbon Compounds (John Wiley and 
Sons, New York 1994, in particular pages 1 1 19-1 190). 

[08] When any variable (e.g. aryl, heterocycle, Rs, R6 etc.) occurs more than once, its 
definition on each occurrence is independent at every other, occurrence. Also combinations 
of substituents/or variables are permissible only if such combinations result in stable 
compounds. 

[09] The term "alkyl" refers to a monovalent alkane (hydrocarbon) derived radical 
containing from 1 to 15 carbon atoms unless otherwise defined. It may be straight or 
branched. Preferred alkyl groups include lower alkyls which have fi-om 1 to 6 carbon atoms 
such as methyl, ethyl, propyl, isopropyl, butyl and t-butyl. When substituted, alkyl groups 
may be substituted with up to 3 substituent groups, selected firom the groups as herein 
defined, at any available point of attachment. When the alkyl group is said to be substituted 
with an alkyl group, this is used interchangeably with ^*branched alkyl group'*. 
[10] Cycloalkyl is a spiecies of alkyl containing firom 3 to IS carbon atoms, without 
alternating or resonating double bonds between carbon atoms. It niay contain firom 1 to 4 
rings which are fiised. Preferred cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopentyl 
and cyclohexyl. When substituted, cycloalkyl groups may be substituted with up to 3 
substituents which are defined herein by the definition of alkyl. 

[1 1] Alkanoyl refers to a group derived fix>m an aliphatic carboxylic acid of 2 to 4 carbon 
atoms. Examples are acetyl, propionyl, butyryl and the Uke. 

The term "alkoxy" refers to those groups of the designated length in either a straight or 
branched configuration and if two or more carbon atoms in length, they may include a double 
or a triple bond. Exemplary of such alkoxy groups are methoxy, efhoxy, propoxy. 
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isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy 
allyloxy, propargyloxy, and the like. 




[12] — refers to aryl or heteroaryl, heterocycle, Het, heterocyclyl or 

heterocyclic as described immediately below. 

[13] Aryl refers to any stable monocyclic or bicyclic carbon ring of up to 7 atoms in each 
ring, wherein at least one ring is aromatic. Examples of such aryl elements include phenyl, 
napthyU tetrahydronaphthyl, indanyl, indanonyl, biphenyl, tetralilnyl, tetralonyl, fluorenonyl, 
phenanthryl, antfaryl, acenq)hthyl, and the like substituted phenyl and the like. Aryl groups 
may likewise be substituted as defined. Preferred substituted aryls include phenyl and 
naphthyl. 

[14] The term heterocycle, heteroaryl, Het, heterocyclyl or heterocyclic, as used herein 
excq>t where noted, represents a stable 5- to 7-membered mono- or bicyclic or stable 8- to 
11-membered bicyclic heterocyclic ring system, any ring of which may be saturated or 
unsaturated, and which consists of carbon atoms and from one to four heteroatoms selected 
from the group consisting of N, O and S, and wherein the nitrogra and sulfur heteroatoms 
may optionally be oxidized, and the nitrogen heteroatom may optionally be quatemized (in 
which case it is properly balanced by a counterion), and including any bicyclic group in 
which any of the above-defined heterocyclic rings is frised to a benzene ring. The 
heterocyclic ring may be attached at any heteroatom or carbon atom, which results in the 
creation of a stable structure. The term heterocycle or heterocyclic includes heteroaryl 
moieties. ^Heterocycle" or '*heterocyclyr therefore includes the above mentioned 
heteroaryls, as well as dihydro and tetrahydro analogs thiereof. The heterocycle, heteroaryl, 
Het or heterocyclic may be substituted with 1-3 groiq)s of Ry. Examples of such het^cyclic 
elements include, but are not limited to the following: piperidinyl, piperazinyl, 2- 
oxopiperazinyl, 2-oxopipmdinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4- 
piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazofyl, imidazolinyl, imidazolidinyl, 
pyridyl, pyrazinyl, pyrimidinyl, pyrimidonyl, pyridinonyl, pyridazinyl, oxazolyl, 
oxazoUdinyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl. 
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quinuclidinyl, isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyU 
thiadiazoyl, benzopyranyl, benzothiazolyl, baizoxazolyl, fiiryl, tetrahydrofiiryl, 
tetrahydiopyranyl, thiophenyl, imidazopyridinyl, triazolyl, tetrazolyl, triazinyl, thienyl, 
baizothienyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, naphthpyridinyl, 
dihydropyrimidinyl, dihydropynrolyl. dihydroquinolinyl, dihydrotetrazolyl, dihydrotriazolyl, 
dihydrothienyl, dihydrooxazolyl, dihydrobenzothiophenyl, dihydrofuranyl, benzothiazolyl, 
benzotfaienyl, benzoimidazolyl, benzopyranyl, benzothiofuranyl, carbolinyl, chromanyl, 
cinnolinyl, benzopyrazolyl, benzodioxolyl and oxadiazolyl. Additional exiamples of 
heteroaryls are illustrated by foimulas a, b, c and d: 

^0® R Ri6 

Rl8 Rl6 Rl8 *^17 ^ Ri8 

b c d 



a 



wh^in Ri6 and R17 are ind^endently selected fiom hydrogen, halogen, Ci-6 alkyl, C2-4 
alkanoyl, C1.6 alkoxjr, and R18 rq?resents hydrogen, Ci^ alkyl, C2-4 alkanoyl, Ci-6 
alkoxycaibonyl and carbamoyl. 

[15] The tarn "alkenyr refers to a hydrocaibon radical straight, branched or cyclic 
containing from 2 to 10 carbon atoms and at least one carbon to carbon double bond. 
Preferred alkenyl groups include ethenyl, propenyl, butenyl and cyclohexenyl. 
[16] The terms "quaternary nitrogen" and "positive charge" refer to tetravalent, positively 
charged nitrogen atoms (balanced as needed by a counterion known in the art) including, e.g., 
the positively charged nitrogen in a tetraalkylammonium group (e. g. 
tetramethylammonium), heteroarylium, (e.g., N-methyl-pyridinium), basic nitrogens which 
are protonated at physiological pH, and the like. Cationic groups thus encompass positively 
charged nitrogen-containing groups, as well as basic nitrogens which are protonated at 
physiologic pH. 

[17] The tOTn "heteroatom" means O, S or N, selected on an independent basis. 
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[18] The term '•prodrug" refers to compounds which are drug precursors which, following 
administration and absorption, release the drug in vivo via some metabolic process. 
Exemplary prodrugs include acyl amides of the amino compoimds of tiiis inventon such as 
amides of alkanoic(Ci^)acids, amides of aryl acids (e.g., brazoic acid) and alkane(Ci^)dioic 

acids. 

[19] Halogen and **halo" refer to bromine, chlorine, fluorine and iodine. 

[20] When a group is termed "substituted", unless otherwise indicated, this means that the 

grotq> contains from 1 to 3 substituents thrareon. 

[21] When a functional group is termed "protected", this means that the group is in 
modified form to preclude undesired side reactions at the protected site. Suitable protecting 
groups for the compounds of the present invention will be recognized ftom the present 
application taking into account the level of skill in the art, and with reference to standard 
textbooks, such as Greene, T. W. et al. Protective Gr oups in Organic Synthesis Wiley, New 
York (1991). Examples of suitable protecting groups are contained throughout the 
specification. 

[22] Examples of suitable hydroxyl and amino protecting groups are: trimethylsilyl, 
triethylsilyl, o-nitrobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, t-butyldiphenylsilyl, t- 
butyldimethylsilyl, benzyloxycarbonyl, t-butyloxycarbonyl, 2,2,2-trichloroethyloxycarbonyl, 
allyloxycarbonyl and the like. Examples of suitable carboxyl protecting groups are 
benzhydryl, o-nitrobenzyl, p-nitrobenzyl, 2-naphthyhnethyl, allyl, 2-chloroallyl, benzyl, 
2,2>trichloroethyl, trimethylsilyl, t-butyldimethylsilyl, t-butldiphenylsilyl, 2- 
(trimethylsilyl)ethyl, phenacyl, p-methoxybenzyl, acetonyl, p-methoxyphenyl, 4- 
pyridylmetiiyl, t-butyl and the like. 

[23] The cyclopropyl containing oxazolidinone compounds of the present invention are 
useful per se and in their pharmaceutically acceptable salt and ester forms for the treatment 
of bacterial infections in animal and human subjects. The term "pharmaceutically acceptable 
ester, salt or hydrate," refCTS to those salts, esters and hydrated forms of the compounds of the 
present inv«ition which would be apparent to the pharmaceutical chemist. i.e., those which 
are substantially non-toxic and which may &vorably affect the pharmacokinetic properties of 
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said compounds, such as palatability, absoiption, distribution, metabolism and excretion. 
Other factors, more practical in nature, which are also important in the selection, are cost of 
the raw materials, ease of crystallization, yield, stability, solubility, hygroscopicity and 
flowability of the resulting bulk drug. Conveniently, pharmaceutical compositions may be 
prepared from the active ingredients in combination with pharmaceutically acceptable 
carriers. Thus, the present invention is also concerned with pharaiaceutical compositions and 
methods of treating bacterial infections utilizing as an active ingredient the novel cyclopropyl 
containing oxazolidinone compounds. 

[24] The pharmaceutically acceptable salts referred to above also include acid addition 
salts. Thus, when the Formula I compounds are basic, salts may be prepared from 
pharmaceutically acceptable non-toxic acids, including inorganic or organic acids. Included 
among such acid salts are the following: acetate, adipate, alginate, aspartate, benzoate, 
benzenesulfonate, bisulfete, butyrate, citrate, camphorafe, camphorsulfonate, 
cyclopentanepropionate, digluconate, . dodecylsulfate, ethanesulfonate, frmtiarate, 
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxyetfianesulfonate, isethionic, lactate, maleate, mandelic, 
malic, maleic, methanesulfonate, mucic, 2-naphthalenesulfonate, nicotinate, nitric oxalate, 
pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, phosphate, 
pantothenic, pamoic, sulfate, succinate, tartrate, thiocyanate, tosylate and undecanoate. 
[25] When the compound of the present invention is acidic, suitable "pharmaceutically 
accqptable salts" refers to salts prepared from pharmaceutically acceptable non-toxic bases 
including inorganic bases and organic bases. Salts derived from inorganic bases include 
aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, 
manganous, potassium, sodium zinc and tiie like. Particularly preferred are the ammonium, 
calcium, magnesium, potassium and sodium salts. Salts derived from pharmaceutically 
acceptable inorganic non-toxic bases include salts of primary, secondary and teritary amines, 
substituted amines including naturally occurring substituted amines, cyclic amines and basic 
ion exchange resins, such as arginine, betaine caffeine, choline, NJ^*- 
dibenzylethylOTediamine, diethylamine, 2-diethylanMnoethanol, 2-dimethylaminoelhanol. 
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etfaanolamine, ethylenediamine» N-eihylmorpholine, N-etUylpiperidine, glucamine, 
glucosamine, histidine, hydrabaxnine, isopropylamine, lysine, methylglucamine, moipholine, 
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethylamine, 
trimethylamine tripropylamine, tromethamine and the like, 

[26] The pharmaceutically acceptable esters are such as would be readily apparent to a 
medicinal chemist, and include those which are hydrolyzed under physiological conditions, 
such as "biolabile esters*', pivaloyloxymethyl, acetoxymethyl, phthalidyl, indanyl and 
methoxymethyl, and others. 

[27] Biolabile esters are biologically hydrolizable, and may be suitable for oral 
administration, due to good absorption through the stomach or intenstinal mucosa, resistance 
to gastric acid degrada-tion and other factors. Examples of biolabile esters include 
compoimds. 

[28] An embodunent of this mvention is realized when Ri represents H, NR5R6, CN, OH, 
C(R)20Ri4, NHC(=Xl)N(Ri3)2, C(=NOH)N(Ri3)2, NRioC(-Xi)Ri3 or CR7R8R9 and all 
other variables are as described herein. 

I or ) 
vHAr/ 

[29] Another embodiment of this invention is realized when — ^ is phenyl, pyridine, 

pyrimidine, or piperidine and all other variables are as described herein. 

[30] Another embodiment of this invention is realized when one of Rl is NRioC(=Xi)Ri3 

and and all other variables are as described herein. 

[3 1 ] Another embodiment of this invention is realized when one of Ri is CN and all other 
variables are as described herein. 

[32] Another embodiment of this invention is realized when one of Rl NRsRg and all 
other variables are as described herein. 

[33] Another embodiment of this invention is realized when R3 is NR(C=Xi)Ri2, C5-10 
heteroaryl, NH(CH2)o-»aryl, NH(CH2) (Mheteroaryl, said aryl and heteioaryl optionally 
substituted with 1-3 groups of Ra and all other variables are as described herein. 
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[34] Another embodimrait of tiiis invention is realized when R3 is a Cs-io heteroaryl 

represented by VLLX which represents an optionally substituted aromatic heterocyclic group 
containing Ito 4 nitrogen atoms and at least one double bond, and which is connected 
througji a bond on any nitrogen. Exemplary groups are 1,2,3-triazole, l,2,4-tria2ole, 1,2,5- 
triazole, tetrazole, pyrazole, and imidazole, any of which may contain 1 to 3 substitutents 
selected from R7. 

[35] Still another embodiment of this invention is realized when R5 and R6 independently 
are: 

i) H, 

ii) Ci-6 alkyl optionally substituted with 1-3 groups of halogen, CN, OH, C1.6 alkoxy, 
amino, hydroxyamino, alkoxyamino, Ci-6 acyloxy, Ci-6 alkylsulfenyl, Ci^ alkylsulfinyl, 
Ci-6 alkylsulfenyl, aminosulfonyl, Ci-6 alkylaminosulfonyl, Ci-e dialkylaminosulfonyl, 4- 
morpholinylsulfonyl, phenyl, pyridine^ 5-isoxazolyl, ethyenyloxy, or ethynyl, said phenyl 
and pyridine optionally substituted with 1-3 halogen, CN, OH, CF3* Ci-6 alkyl or Ci.6 

alkoxy; . 

iii) Ci^ acyl optionally substituted with 1-3 groups of halogen, OH, SH, Ci.6 alkoxy, 
n£q[)hthalenoxy, phenoxy, amino, Ci-6 acylamino, hydroxylamino, alkoxylamino, Ci-6 
acyloxy, phenyl, pyridine, Ci.6 alkylcarbonyl, Ci-6 alkylamino, Cl.6 dialkylamino, C\^6 
hydroxyacyloxy, Cl.6 alkylsulfenyl, phthalimido, maleimido, succinimido, said phenoxy, 
phenyl and pyridine optionally substituted with 1-3 groups of halo, OH, CN, Ci.6 alkoxy, 
amino, Ci-6 acylamino, CF3 or Ci-6 alkyl; or 

iv) benzoyl optionally substituted with 1-3 groups of halogen, OH, Cl-6 alkoxy, C1.6 
alkyl, CF3, Ci.6 alkanoyl, amino or Cl.6 acylamino and all other variables are as described 
herein. 

[36] Yet another embodiment of this invention is realized when Xi represents O and all 
other variables are as described herein. 

[37] A preferred embodiment of this invention is realized when the stractural formula is H: 
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Formula n 



wherein Ru Ra, R4a>y and R3 are as described herein. 

Preferred compounds of this invention are: 
N-[5(S)-3-[4-[(la,5a,6p)-(6-cyanobicyclo[3.l.0]hexan-6-yl)]phenyl]-2-oxooxazolidin-5- 

yhnethyl]acetamide, 

1 -[5(R)-3-[4-[(l a,5a,6pH6-cyanobicyclo[3. 1 .0]hexan-6-yl)]phenyl]-2-oxooxazolidin-5- 
yhnethyl]-l ,2,3-triazole, 

N-[5(S>3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]acetamide, 

N-[5(S)-3-[4-[(la,5a,6p)-(6-cyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-2- 
oxooxazolidin-5-yhnetfayl]acetamide hydrochloride, 

l-[5(R>3-[4-[(lc^5a,6p)<3-t-butoxycaibonyl^5-cyano-3-a2abicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]r 1 ^3-triazole, 

1- [5(Jl>3-[4-[(lo^5a,6pH6-cyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-2-oxooxazoU^ 
5-yUnethyl]-l ,2,3-tria2ole hydrochloride, 

N-[5(S)-3-[4-[(la,5a,6pH3-a<»toxyacetyl-6-cyanoO-azabicyclo[3.1.0]hexan-6-yl)]pheny^^ 

2- oxooxazoUdin-S-ybnethyl]acetamide, 

N-[5(S)-3-[4-[(la,5a,6p)-(6-cyano-3-hydroxyacetyl-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]acetamide, 

N-[5(S)-3-[4-[(la,5a,6P)-(6-cyano-3-methanesulfonyl-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyllacetamide. 
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N-[5(S)0-[4-[(la,5a,6p)-(6-cyano-3-methyl-3-azabicyclo[3.1.0]hexan-6-yl^^^ 
oxooxazotidm-S-ylxnethyl]acetanude, 

N-[5(S)-3-[4-[(la,5a,6p)-(3,6-dicyano-3-azabicyclo[3.1.0]hexan-^^^ 
pxooxazolidin-S-ylmethyl]acetainide, 

N-[5(S)-3-[4-[(la,5a.6p)-(6-cyano-3-cyanomethyl-3-a2abicyclo[3.1.0]h^ 
2-oxooxazolidin-S-ylmethyl]acetainide, 

5CR)-3-[4-[(la,5a,6P)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[^ 
5-[(isoxazol-3-yl)oxy]methyloxazolidin-2-one, 

5(R)-3-[4-[(la,5a,6p>(6-cyano-3-azabicycIo[3J.0]hexan-6"yl)3phe^^ 
yl)oxy]methyloxazolidin-2-one hydrochloride, 

5(R)-3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3.1.0]hexan-6-^^^ 
5-[N-(t-butoxycarbonyl)-N-(isoxazol-3-yl)]aininomethyloxazolidin-2-on^ 5(R)-3-[4- 
[(la,5a,6pH6-cyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-[NKisoxazoW 
yl)]aminomethyloxazolidin-2-one hydrochloride, 

or then: enantiomer, diastereomer, or phannaceutically acceptable salt, hydrate of prodrug 
thereof wherein. 

[38] Suitable subjects for the administration of the formulation of the present invention 
include mammals, primates, man, and other animals. In vitro suitibacterial activity is 
predictive of in vivo activity when the compositions are admmistered to a mammal infected 
witfi a susceptible bacterial organism. 

[39] Using standard susceptibility tests, the compositions of the invention are detemiined 
to be active against MRSA and enterococcal infections. 

[40] The compounds of the invention are formulated in pharmaceutical compositions by 
combining the compoimds with a phaimaceutically accq>table carrier. Examples of such 
cairieis are set forth below. 

[41] The compounds may be employed in powder or crystalline form, in liquid solution, or 
in suspension. They may be administered by a variety of means; those of principal interest 
include: topically, orally and parenterally by injection (intravenously or intramuscularly). 
[42] Compositions for injection, a preferred route of delivery^ may be prepared in unit 
dosage form in ampules, or in multidose containers. The injectable compositions may take 
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such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may 
contain various fomiulating agents. Alternatively, the active ingredient may be in powder 
(lyophilized or non-lyophilized) fomi for reconstitution at the time of delivery with a suitable 
vehicle, such as sterile water. In injectable compositions, the carrier is typically comprised 
of sterile water, saline or another injectable liquid, e.g., peanut oil for intramuscular 
injections. Also, various buffering agents, preservatives and the like can be included. 
[43] Topical applications may be formulated in carriers such as hydrophobic or 
hydrophilic bases to form ointments, creams, lotions, in aqueous, oleaginous or alcoholic 
liquids to form paints or in dry diluents to form powders. 

[44] Oral compositions may take such forms as tablets, capsules, oral suspensions and oral 
solutions. The oral compositions may utilize carriers such as conventional formulating 
agents, and niay include sustained release properties as well as rapid delivery forms. 
[4S] The dosage to be administered depends to a large extent iq>on the condition and size 
of the subject being treated, the route and frequency of administration, the sensitivity of the 
pattiogen to the paiticvdar compound selected, the virulence of the infection and other factors. 
Such matters, however, are left to the routine discretion of the physician according to 
principles of treatment well known in the antibacterial arts. Another factor influencing the 
precise dosage regimen; apart from the nature of the infection and pecuhar identity of the 
individual being treated, is the molecular weigjit of the compound. 

[46] The novel antibiotic compositions of this invention for hmnan delivery per unit 
dosage, whether liquid or solid, comprise from about 0.01% to as high as about 99% of the 
cyclopropyl containing oxazolidinone compounds discussed herein, the preferred range being 
from about 10-60% and from about 1% to about 99.99% of one or more of other antibiotics 
such as those discussed herein, preferably from about 40% to about 90%. The composition 
will generally contain from about 125 mg to about 3.0 g of die cyclopropyl containing 
oxazolidinone compounds discussed herein; however, in general, it is preferable to employ 
dosajge amounts in the range of from about 250 mg to 1000 mg and from about 200mg .to 
about 5 g of the other antibiotics discussed herein; preferably from about 250 mg to about 
1000 mg. hi parenteral administration, the unit dosage will typically include the pure 
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compound in sterile water solution or in the fonn of a soluble powder intended for solution* 
which can be adjusted to neutral pH and isotonic. . 

[47] The invention described herem also includes a method of treating a bacterial infection 
in a mammal in need of such treatment comprising administering to said mammal the 
claimed composition in an amoimt effective to treat said infection. 

[48] Oxazolidinones have been known at times to cause side effects such as sideroblastic 
anemia, peripheral sensory neuropathy, optic neuropathy, seizures, thrombocytopenia, 
cheilosis, seborrheic dermatitis, hypo-regenerative anemia, megaloblastic anemia or 
normocytic anemia. The compounds of the invention may be combined with an effective, 
amount of one or more vitamins to prevent or reduce the occurrence of oxazolidinone- 
associated side effects in patients. The vitamins that can be combined are vitamin B2, 
vitamin B6, vitaimih B12 and folic acid. The vitamins may be administered with the 
oxazolidinones as separate conq[)ositions or the vitamins and oxazolidinones may be present 
in the same composition. 

[49] Thus another aspect of this invention is a mettiod of treating or preventing an 
oxazolidinone-associated side effect by administering an effective amount of the 
oxazolidinone of stractural formula I and an effective amoxmt of one or more of vitamin B2, 
vitamin B6, vitaimin B 12 and folic acid to a patient in need thereof 

[50] A further aspect of this invention relates to a method of treating or preventing 

oxazolidinone-associated normocyctic anemia or peripheral sensory neuropathy by 

administering an effective amount of vitanodn B2 to a patient in need thereof 

[51] Yet another aspect of ttiis invention relates to a method of treating or preventing 

oxazoUdinone-associated sideroblastic anemia, peripheral sensory neuropathy, optic 

neuropathy, seizures, thrombocytopenia, cheilosis, and sebonfaeic damatitis by 

administering an effective amount of vitamin B6 to a patient in need thereof. 

[52] Still another aspect of this invention relates to a method of treating or preventing 

oxazolidinone-associated hypo-regenerative anemia, megaloblastic anemia by administering 

an effective amount of vitamin B12 and folic acid to a patient in need thereof 
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[53] Still aaother aspect of this invention relates to a method of treating or preventing 
bacterial infection by administering an effective amount of a compound of formula I and an 
effective amount of one or more of the group selected from the group consisting of vitamin 
B2, vitamin B6, vitaimin B12 and folic acid to a patient in need thereof 
[54] The preferred methods of administration of the claimed compositions include oral and 
parenteral, e,g., Lv. infusion, i.v. boliis and i.m, injection formulated so that a unit dosage 
comprises a therapeutically effective amount of each active component or some submultiple 
thereof. . 

[55] For adults, about 5-50 mg/kg of body weight, preferably about 250 mg to about 1000 
mg per person of the cyclopropyl containing oxazolidinone antibacterial compound and 
about 250 mg, to about 1000 mg per person of the other antibiotic(s) given one to four times 
daily is preferred. More specifically, for mild infections a dose of about 250 mg two or three 
times daily of the cyclopropyl containing oxazolidinone antibacterial compound and about 
250 mg two or three tunes daily of the other antibiotic is recommended. For moderate 
infections against highly susceptible gram positive organisms a dose of about 500 mg each of 
the cyclopropyl containing oxazolidinone and the other antibiotics, three or four times daily 
is recommended. For severe, life-threatening infections against organisms at the upper limits 
of sensitivity to the antibiotic, a dose of about 500-2000 mg each of the cyclopropyl- 
containing oxazoUdinone compound and the other antibiotics, three to four times daily may 
be recommended. 

[56] For children, a dose of about 5-25 mg/kg of body weight given 2, 3, or 4 times per 
day is preferred; a dose of 1 0 mg/kg is typically reconunended. 

[57] The invention is further described in connection with the following non-limiting 
examples. 

« 

[58] EXAMPLE 1 
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N-[5(S)-3-[4-[(lc^5a,6pH6-Cyanobicyclo[3.1.0]hexan-6-yl)]phiOTyl]-2-^ 
oxooxazolidm-S-yibnetiiyl]acetamide. 
Step 1. 

5(R)-3-[4-[(la,5a,6pH6-Cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-5- 
hydroxymethyloxazolidin-2-one. 

To a solution of l-benzyloxycarbonylainino-4-[(la,5d,6P)-(6- 
cyanobicyclo[3.1.0]hexah-6-yl)]benzene (1 .26 g) in dry tetrahydrofuran (25 mL) was added a 
solution of n-butyUithium in hexane (1.6 M, 2.51 mL) at -78 »C, and the mixture was stirred 
at the same temperature for 30 min. (R)-Glycidyl butyrate (0.58 mL) was added to Uie 
mixture at -78 "C and the mixture was stirred at room temperature for 2 hours. After 
quenching the reaction with the addition of methanol (2.5 mL), the mixture was stirred at 
room tmperature for 30 minutes. After dilution of the mixture with aqueous ammonium 
chloride solution, the mixture was extracted with etiiyl acetate. The organic extracts were 
washed witii brine, dried over anhydrous sodium sulfate, filtered, and tiien concentrated in 
vacuo. Flash chromalogn5)hy (siMca, ethyl acetate) of the residue gave 5(R)-3-[4- 
[(la,5a,6p)-(6-cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-5-hydroxymethyloxazolidin-2-one 

(995mg). 

MS (Ef) m/z: 298 (Nl*). 

HRMS (Ef) for CnHjsNjCbCN^I*): calcd, 298.1317; found, 298.1310. 
Step 2. 

5(R)-Azidomethyl-3-[4-[(la,5a.6p)-(6-cyanobicyclo[3.1.0]hexan-6- 

yl)]phenyl]oxa2olidin-2-one. 

To a solution of 5(R)-3-[4-[(la,5a,6p)-(6-cyanobicyclo[3,1.0]hexan-6-yl)]phenyl]-5- 

hydroxymethyloxazolidin-2-one (298 mg) in dichloromethane (10 mL) was added 
triethylamine (0.28 mL) and methanesulfonyl chloride (0.12 mL) at 0 »C, tiie mixture was 
stirred at the same temperature for 15 minutes. After dilution of the mixture with 1 N 
hydrochloric acid, the mixture was extracted witii ethyl acetate. The organic extiracts were 
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washed with water, aqueous sodium hydrogencarbonate solution and brine, dried over 
anhydrous sodium sulfate, filtered, and then concentrated in vacuo. A suspension of the 
residue and sodium azide (199 mg) in N.N-dimeOiylfomiamide (10 mL) was stirred at 70 
fbr 4 hours and concentrated in vacuo. After dilution of the residue with water, the mixture 
extracted with ethyl acetate. The organic extracts were washed with water and brine, dried 
over anhydrous sodium sulfate, filtered, and then concentrated in vacuo. Flash 
chromatography (silica, ethyl acetate) of fhe residue gave S(R)-azidomethyl-3-[4- 
[(1 a,Sa,6P)-(6-c3^obicyclo[3.1.0]hexan-6-yl)]phenyl]oxazolidin-2-one (304 mg). 
MS (Ef) m/z: 323 (M^. 

HRMS (Ef) for C17H17N5Q2 (M*): calcd, 323.1382; found, 323.1363. 
Step 3. 

N.[5(S)-3-[4-[(la,5a,6P)-(6-Cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-2. 
oxooxazolidin-S-ylmethyl]acetamide. 

A suspension of 5(R)-azidomethyl-3-[4-[(la,5a,6P)-(6-cyanobicyclo[3.1.0]hexan-6- 
yl)]phenyl]oxazolidin-2-one (300 mg) and Lindlar catalyst (5% palladium on CaC03 
partially poisoned with lead, ISO mg) in tetrahydrofiiran (2 mL) and methanol (10 mL) was 
hydrogenated at 1 atm for 70 minutes at room temperature. After filtration of the catalyst, 
the filtrate was concentrated in vacuo to give S(R)-aminomethyl-3-[4-[(la,Sa,6p)-(6- 
cyanobicyclo[3.1 .0]hexan-6-yl)]phenyl]oxazolidin-2-one (276 mg). This compound was 
used without further purification. To a solution of the erode 5CEl)-aminomethyl-3-[4- 
[(la,Sa,6p)-(6-cyanobicyclo[3.1.0]hexan-^-yl)]phenyl]oxazoU^ (276 mg) in 
tetrahydrofiiran (10 mL) was added triethylamine (194 ^L) and acetic anhydride (108 \xL) at 
0 and the mixture was stirred at room temperature for 30 minutes. After quenching the 
reaction by the addition of 1 N hydrochloric acid, the mixture was extracted with etibiyl 
acetate. The organic extracts were washed with water, aqueous sodium hydrogencarbonate 
solution and brine, dried over anhydrous sodium sulfate, filtered, and then concentrated in 
vacuo. Flash chromatography (silica, ethyl acetate : methanol = 15:1) of the residue gaveN- 
[5(S)-3-(4-[(la,5a,6p)-(6-cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-2-oxooxa2olidin-5- 
ylmethyl]acetamide (276 mg). 
MS (JEt) m/z: 339 (M^. 

HRMS (Et) for C19H21N3O3 (M*): calcd, 339.1583; found, 339.1606. 



[59] EXAMPLE 2 
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l-[5(R)-3-[4-[(la,5a,6p)-(6-Cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-2- 
oxooxazolidm-5-ylinethyl]-l,2,3-triaz61e. 

The mixture of 5(R)-azidomethyl-3-[4-[(la,5a,6P)-(6-cyanobicyclo[3.1 .0]hexan-6- 
yl)]phenylioxazolidin-2-one (417 mg) and 2,S-norbomadiene (0.70 mL) in dioxane (13 mL) 
was heated voider reflux for 4 hours, and then conc^itrated in vacuo. Flash chromatography 
(silica, ethyl acetate : methanol = 20:1) of the residue gave l-(5(R)-3-[4-[(la,5a,6P)-(6- 
cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-2-oxooxazolidin-5-yhnefhyl]-l,2,3-tiiazole(345 

mg). 

MS (Ef) m/z\ 349 (M*). 

HRMS (EI*) for Cu>Hi9FNs02(K<0: calcd, 349.1539; found. 349.1526. 



[60] EXAMPLES 




NHAc 



N-[5(S>3-[4-[(la,5a,6P)-(3-t-Butoxycaibonyl-6-cyano-3-azabicyclo[3.l.0]hexan-6- 
yl)]phenyl]-2-oxooxazoUdin-5-ylmethyl]acetamide. 
Step 1. 

5(R)-3-[4-[(la,5a,6P)-(3-t-Butoxycarbonyl-6-cyano-3-azabicyclo[3.1,0]hexan-6- 
yl)]phenyl]^5-hydroxymethyloxazolidin-2-one. 

The title compound 5(R)-3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3- 
azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-hydroxymethyloxazolidin-2-one (102 mg) was 
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prepared from 4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3.1 .0]hexan-6-yl)]- 
l-benzyloxycarbonylaminobenzene (123 mg) in the same manner as described for 
EXAMPLE 1. 
MS (Ef) m/z: 399 (M*). 

HRMS (Ef) for C2iH25N305 (M*): calcd, 399.1794; found, 399.1801. 
Step 2. 

N-[5(S)-3-[4-[(la,5a,6PH3-t-Butoxycaibonyl-6-cyano-3-azaibicyclo[3.1.0]hexan-6- 
^)]phenyl]-2-oxooxazolidin-S-ylmettiyl]acetamide. 

The title compound N-[5(S)-3-[4-[(la,5a,6p)-(3-t-^^toxycarbonyl-6-cyano-3- 
azabicyclp[3.1.0]hexan-6-yl)]phenyl]-2-oxboxa2olidin-5-ylmethyl]acetaniide (89.9 mg) was 
prepared from 5(R)-3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3- 
azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-hydroxymethyloxazolidin-2-one (98.4 mg) in the 
same manner as described for EXAMPLE 1. 
MS (Ef) m/z: 440 (M*^. 

HRMS (EI*) for C23H28N4O5 (M*): calcd, 440.2060; found, 440.2076. 
[61] EXAMPLE 4 



N-[5(S)-3-[4-[(la,5a,6p)-(6-Cyano-3-azabicyclo[3.1.0]hexan-6-yl)lphenyl]-2- 

oxooxa2olidin-5-ylmethyl]acetamide Hydrochloride. 

To a solution of N-[5(S)-3-[4-[(la,5a,6P)-(3-t-butoxycarbonyl-6-cyano-3- 
azabicycloi3.1.0]hexan-6-yl)]phenyl]-2-oxooxazolidin-5-ytaiefliyl]acetamide (378 mg) in 
tetrahydroftiran (5 mL) was added a solution of hydrogen chloride in ethanol (10 M, 15 mL) 
at 0 "C, the mixture was stirred at room temperature for 3 hours and concentrated in vacuo. 
Treatment with ethanol of the residue gave N-[5(S)-3-[4-[(la,5a,6pH6-cyano-3- 
azabicyclo[3. 1 ,0]hexan-6-yl)]phenyl]-2-oxooxa261idm-5-yUnethyl]acetamide hydrochloride 
(275 mg). 



HHa 




NHAc 
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MS (EI*) m/r. 340 (M*) (as free base). 

HRMS (EI*) for C18H20N4O3 (M*): calcd. 340.1535; found, 340.1553. 



[62] EXAMPLES 




l-[5(R)-3-[4-[(la,5a,6P)-(3-t-Butoxycarbonyl-6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ybnethyl]- 1 ,2,3-triazole. 

The title compound l-[5(R)-3-[4-[(la,5a,6P)-(3-t-butoxycarbonyl-6-cyano-3- 
azabicyclo[3. 1 .0]hexan-6-yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]-l,2,3-triazole (358 mg) 
was prepared from 5(R)-azidomethyl-3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6- 
cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]oxazolidm-2-one (425 mg) in the same manner as 
described for EXAMPLE 2. 
MS (FAB*) m/^: 451 (MEO. 

HRMS (FAB^ for C23H27FN6O4 (Mil*): calcd, 45 1 .2094; found, 451 .2098. 
[63] EXAMPLE 6 



l-[5(R)-3-[4-[(la,5a,6p>(6-Cyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-2- 
oxooxazolidin-5-yhnethyl]-l,2,3-triazole Hydrochloride. 




HHCI 
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1 -[5(R)-3-[4-[(l a,5a,6PH6-cyano-3-a2abicyclo[3. 1 .0]hexan-6-yl)]phenyl]-2- 
oxooxazoIidm-S-yl]nethyl]-l,2,3-triazole hydrochloride (267 mg) was prepared from 1- 
[5(R)-3-[4-[(la,5a,6P)-(3-t-butoxycaibonyl-6-cyano-3-azabicyclo[3.1.0]hexaii-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylinethyl]-l,2,3-triazole (358 mg) in the same manner as 
described for EXAMPLE 4. 
MS (Ef) w/z: 350 (M*) (as free base). 

HKMS (EI*) for CigHi8N602(M*): calcd, 350.1491; found, 350.1464. 
[64] EXAMPLE? 




NHAc 



N-[5(S)-3-[4-[(la,5a,6p)-(3-Acetoxyacetyl-6-cyano-3-a2abicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide. 

To a suspension of N-[5(S)-3-[4-[(la,5a,6p)-(6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide hydrochloride (415 mg) in 
dichloromethane (1 1 mL) was added triethylamine (0.46 mL) and acetoxyacetyl chloride 
(0.15 mL) at 0 *C, the mixture was stirred at the same temperature for 45 mmutes. After 
dilution of the mixture with water, the mixture was extracted witti dichloromethane. The 
organic extracts were dried over anhydrous sodium sulfate, filtered, and tiien concentrated in 
vacuo. Flash chromatography (silica, dichloromethane : methanol = 10:1) of tiie residue 
gave N-[5(S)-3-[4-[(la,5a,6p)-(3-acetoxyacetyl-6-cyano-3-azabicyclo[3. 1 .0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]acetamide (378 mg). 
MS (FAB*) m/z: 441 (MH*). 

HRMS (FAB*) for C22H25N406(MH*): calcd, 441.1774; found, 441.1764. 



[65] EXAMPLES 
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NHAc 



N-[5(S>3-[4-[(la,5a,6pH6-Cyano-3-hydroxyacetyl-3-azabicyclo[3. 1 .0]hexan-6- 
yl)]phenyl]-2-oxooxazolidm-5-ylmethyl]acetainide; 

To a suspension of N-[5(S)-3-[4-[(l a,5a,6P)-(3-acetoxyacetyl-6-cyano-3- 
azabicyclo[3.1.0]h«can-6-yl)]phenyl]-2-oxooxazoUdin-5-ylmethyl3acetamide (225 mg) in 
methanol (S mL) and tetrahydrofuran (1 mL) was added potassium carbonate (141 mg) at 
room temperature, the mixture was stirred at the same temperature for 90 minutes and 
concentrated in vacuo. Flash chromatography (silica, dichloromethane : methanol = 20:1) of 
the residue gave N-[5(S)-3-[4-[(la,5a,6P)-(6-cyano-3-hydroxyacetyl-3- 
a2abicyclo[3.1.0]hexan-6-yl)]phenyI]-2-oxooxazolidin-5-yhnethyl]acetamide(138mg). 

MS (FAB*) m/z'. 399 (MH*)- 

HRMS (FAB^ fox C20H23N4O5 (MH*): calcd, 399.1668; found, 399.1681. ^ 



^NHAc 

N-[5(S)-3-[4-((la,5a,6PH6-Cyano-3-methanesulfonyl-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxa2olidin-5-yknethyl]acetamide. 

The title compound N-[5(S)-3-[4-[(la,5a,6P)-(6-cyano-3-methanesulfonyl-3- 
azabicyclo[3!l.O]hexan-6-yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]acetamide (219 mg) was 
prepared from N-[5(S)-3-[4-[(la,5a,6PH6-cyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyll-2 




[66] EXAMPLE 9 



« 
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oxooxazotidin-S-ylmethyl]acetaniide hydrochloride (226 mg) and methanesulfonyl chloride 



N-[5(S)-3-[4-[(la,5a,6p)-(6-Cyano-3-methyl-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide. 

To a suspension of N-[5(S>3-[4-[(la,5a,6p)-(6-cyario-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-S-ylmethyl]acetaniide hydrochloride (188 mg) in 
tetrahydrofuran (5 mL) was added acetic add (57 ^L), 35 % fonnaldehyde (396 pL), and 
sodium triac^xyborohydride (223 mg) at room temperature, the mixture was stirred at the 
same temperature for 2 hours. After quenching the reaction by addition of aqueous sodium, 
hydrogencarbonate solution. Hoc mixtiue was extracted with dichloromethane-methanol (5:1). 
The organic extracts were dried over anhydrous sodium sulfate, filtered, and tiien 
concentrated in vacuo. Flash chromatography (silica, dichloromethane : methanol = 10:1) of 
the residue gave N-I5(S)-3-[4-[(la,5a,6p)-(6-cyano-3-metiiyl-3-azabicyclo[3.1.03hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide (104 mg). 
MS (FAB*) m/z: 355 (MH*). 

HRMS (FAB^ for C19H23N4O3 (MH*): calcd, 355.1770; found, 355.1775. 



(70 ^L) in the same manner as described for EXAMPLE 7. 
MS (FAB*) m/fe: 419 (MH*). 

HRMS (FAB*) for C19H23N4O5S (MH*): calcd, 419.1389; found, 419.1386. 



[67] EXAMPLE 10 




Me 
I 



[68] EXAMPLE 11 



27 




NHAc 



N-[5(S)-3-[4-[(la,5a,6|J)-(3,6-Dicyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-2- 

oxooxazolidin-5-ylmethyl]acetamide. 

A suspension of N-[5(S)-3-[4-[(la,5a,6P)-(6-cyano-3-azabicyclo(3.1.0]hexan-6- 

yl)]phenyl]-2K>xooxazoUdin-5-ylmettiyl]acetainide hydrochloride (245 mg) and sodium 
acetate (373 mg) in methanol (22 mL) was stirred at room tranperature for 20 minutes. To 
the resulting suspension was added a solution of cyanogens bromide in dichloromethane (5 
M, 0.26 mL) at ©"C, the mixture was stirred at fee same tamperature for 40 minutes, and 
concentrated in vacuo. Flash chrmnatography (silica, dichloromefhane : methanol = 10:1) of 
the residue gave N-[5(S)-3-[4-[(la,5a,6PH3,6-dicyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]acetamide (207 mg). 
MS (FAbS m/z: 366 (MH*). 

HRMS (FAB*) for CijiHzoNsOs (MH*): calcd, 366.1566; found. 366.1575. 
[69] EXAMPLE 12 



^NHAc 

N-[5(S)-3-[4-[(la,5a,6P)-(6-Cyano-3-cyanomethyl-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide. 

A suspension of N-[5(S>3-[4-[(l a,5a.6P)-(6-cyano-3-azabicyclo[3. 1 .0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ybnethyl]acetamide hydrochloride (245 mg), sodium 
hydiogencarbonate (273 mg) inN,N-dimethyirormamide (6.5 mL) was stirred at room 
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temperature for 10 minutes. To the resulting suspension was added bromoacetonitrile (70 
IxL) at room temperature, the mixture was stirred at the same temperature for 6 hours, and 
concentrated in vacuo. Flash chromatography (silica, dichloromethane : methanol = 10:1) of 
the residue gave N-[5(S)-3-[4-[(la,5a,6p)-(6-cyano-3-cyanomethyl-3- 
azabicyclo[3.1.0]hexan-6-yl)]phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide (219 mg). 
MS (FAbS m/z: 380 (MH^. 

HRMS (FAB*) for C20H22N5O3 (MH^: calcd, 380.1723; found, 380.1728. 



[70] EXAMPLE 13 




5(R>3-[4-[(l a,5a,6P)-(3-t-Butoxycarbonyl-6-cyano-3-azabicyclo[3 . 1 .0]hexan-6- 
yl)]phenyl]-5-[(isoxazol-3-yl)oxy]methyloxazolidin-2-one. 

.To a suspension of 5(R)-3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3- 
azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-hydroxymethyIoxazolidin-2-one (10.0 mg), 3- 
hydroxyisoxazole (4.3 mg) and triphenylphosphine (13.5 mg) in tetrahydrofuran (6.25 mL) 
was added diisopropyl azodicarboxylate (9.8 ixL)^ the mixture was stirred at room 
temperature for 3 hours, and concentrated in vacuo. Flash chromatography (silica, hexane : 
efliyl acetate = 1:5) of the residue gave 5(R)-3-[4-[(la,5a,6P)-(3-t-butoxycarbonyl-6-cyano- 
3-azabicyclo[3; 1 .0]hexan-6-yl)]phenyl]-5-[(isoxazol-3-yl)oxy]metiiyloxazolidin-2-one (1 1 -7 
mg). 

MS (FAB^ m/z: 467 (MtC)^ 

HRMS (FAB*^ for C24H27N406(MH*): calcd, 467.1931; found, 467.1903. 



[71] EXAMPLE 14 
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HHa 
Hii\-/.iiH 





5(R)-3-[4-[(l a,5a,6p)-(6-Cyano-3-azabicyclo[3. 1 .0]hexan-6-yl)]phenyl]-5- 
[(isoxazolyl-3-yl)oxy]methyloxazolidin-2-one Hydrochloride. 

The title compound 5(R)-3-[4-[(la,5a,6p)-(6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-5-[(isoxa2olyl-3-yl)oxy]methyloxazolidin-2-one hydrochloride (199 mg) was 
prepared fix)m 5(R)-3-[4-[(la,5a,6P)-(3-t-'^^toxycarbonyl-6-cyano-3- 
azabicyclo[3.1 .0]hexan-6-yl)]phenyl]-5-[(isoxazolyl-3-yl)oxy]methyloxazoUdin-2K^^ (248 
mg) in the same manner as described for EXAMPLE 4. 
MS (EI*) m/z: 366 (M*) (as free base). 

HRMS (Et) for Ci9Hi8N404(M*): calc4 366.1328; foimd, 366.1330. 



5^)-3-[4-[(la,5a,6p)-(3-t-Butoxycarbonyl-6-cyano-3-a2abicycloi3 . 1 ,0]hexan-6- 
yl)]phenyl]-5-|^^^-<t-butoxyca^bonyl)-N-(isoxazol-3-yl)]aminomethyloxazoUdin-2 

To a suspension of 5(R)-3-[4•[(la,5a,6p)-(3•t-butoxycarbonyl-6-cyano-3- 
azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-hyd^oxymethyloxazolidin-2-one (10.0 mg), 3-N-(t- 
butoxycarbonyl)aminoisoxazole (9.2 mg), and tetramethylazodicarboxamide (8.6 mg) in 
benzene (0.25 mL) was added tributylphosphine (12.5 |xL), and the nfiixture was stirred at 



[72] EXAMPLE 15 
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room tanpearatuie for 90 minutes. After dilution of the mixture with ethyl acetate, the 
insoluble materials were filtered of^ and tiie filtrate was concentrated in vacuo. Flash 
chromatography (silica, hexane : ethyl acetate = 3:5) of flie mixture gave 5(R)-3-[4- 
[(la,5a,6pH3-t-butoxycarbonyl-6-cyano-3.-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-[N-(t- 
butoxycaibonyl)-N-(isoxazol-3-yl)]aminometfayloxazolidin-2-one (14.1 mg). 
MS (FAB*) mhr. 566 (MH*). 

HRMS (FAB*) for C2»H36N507 (MH*): calcd, 566.2615; found, 566.2609. 
[73] EXAMPLE 16 



HHCI 




5CR)-3-[4-((la,5a,6p)-(6-Cyano-3-azabicyclo[3.1.0]hexan-6-yl)]phenyl]-5-[N- 
(isoxazol-3-yl)]aminometiiyloxazolidin-2-one Hydrochloride. 

The title compound 5(R)-3-[4-[(la,5a,6|3)-(6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-5-[N-(isoxazol-3-yl)]aminomethyloxazolidin-2-one hydrochloride (207 mg) was 
prepared from (R>3-t4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3 . 1 .0]hexan- 
6-yl)]phenyl]-5-[N-(t-butoxycaibonyl)-N-(isoxazol-3-yl)]aminomethyloxazolidin-2-one(292 

mg) in the same maimer as described for EXAMPLE 4. 
MS(Er)/w/z:365(M*)(asfreebase). . 

HRMS (EI*) for CigHigNsOs (M*): calcd, 365.1488; found, 365.1478. 

[74] REFERENCE EXAMPLE 1 

4-[(la,5a,6P)-(6-Cyanobicycio[3. 1 .0]hexan-6-yl)]-l- 
benzyloxycarbonylaminobcmzene. 
Stepl. 

(la,5a,6p)-(6-Cyanobicyclo[3.1 .0]hexan-6-yl)benzene. 

To a solution of lithium diisopropylamide (prepared fix>m diisopropylamine (3.88 
mL) and n-butyUithium (1.6 M solution in hexane, 17.4 mL)) in tetahydrofuran (37 mL) was 
added phenylacetonitrile (3.18 mL) at -50 the mixture was stirred at 0 "C for 3 hours. To 
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the mixture was added a solution of cyclopentoi-l-yl phenyl sulfone (5.49 g) in 
tetrahydrofiiran (26 mL) at 5 °C, the mixture was stined at the same temp^ture for 40 
minutes, and stirred at room temperature for 18 hours. The mixture was stined at 60 "C for 3 
hours. After dilution of the mixture with aqueous ammonium chloride solution, the mixture 
was extracted with ethyl acetate. The organic extracts were washed with brine, dried over 
anhydrous sodium sul&te, filtered, and tiien concentrated in vacuo. Flash chromatography 
(silica, hexane :. ethyl acetate = 10:1) of the residue gave (la,5a,6p)-(6- 
cyanobicyclo[3.1.0]hexan-6-yl)benzene (4.44 g). 
MS(Ef)iii/z: 183(M*). 

HRMS (EI*) for Ci3Hi3N(M*): calcd, 183.1048; found, 183.1072. 
Step 2. 

4-(la,5a,6p)-(6-cyanobicyclo[3.1.0]hexan-6-yl)-l-nitrobenzene. 

To a solution of (1 a,5a,6p)-(6-cyanobicyclo[3 . 1 .0]hexan-6-yl)benzene (9 1 6 mg) in 
chloroform (5 mL) was added concentrated sulfuric acid (1.93 mL) and nitric acid (fuming, 
0.28 mL) at -30 "C, the mixture was stirred at the same temperature for 1 minute. The 
mixture was poured into ice water, extracted with chloroform. The organic extracts were 
washed with aqueous sodium hydrogencarbonate solution and brine, dried over anhydrous 
sodium sulfate, filtered, and thai concentrated in vacuo. Flash chromatography (silica, 
hexane : ethyl acetate =10:3) of the residue gave 4-(la,5a,6p)-(6-cyanobicyclo|M.0]hexan- 
6-yl)-l-nitrobeo2ene (875 mg). 
MS (EI*) m/z: 228 (M*). 

HRMS (Et) for C13H12N2O2 (M^: calcd, 228.0899; fbund, 228.0889. 
Step 3. 

l-Benzyloxycaibonylamino-4-[(la,5a,6p)-(6-cyanobicyclo[3.1.0]hexan-6- 
yl)]benzene. 

A suspension of 4-(la,5a,6p)-(6-cyanobicyclo[3.1 .0]hexan-6-yl)-l-nitrobenzene 
(875 mg) and palladium catalyst (10 % on chacoal, 87 mg) in tetrahydrofuran (19 mL) was 
hydrogenated at 1 atm for 3 hours at room temperature. After filtration of the catalyst, the 
filtrate was concentrated in vacuo to give 1 -amino-4-(l a,5a,6P)-(6- 
cyanobicyclo[3.1.0]hexan-6-yl)benzene. To a solution of crude l-amino-4-(la,5a,6P)-(6- 
cyanobicyclo[3.1.0]hexan-6-yl)ben2ene thus obtained in acetone (12 mL) was added sodium 
hydrogOTcarbonate (644 mg), water (6 mL) and benzyl chlorofbrmate (0.69 mL) at 0 "C, the 
mixture was stirred at the same temperature for 5 minutes. After dilution of flie mixture by 
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addition of ice water, the mixture was extracted with ethyl acetate. The organic extracts were 
washed with brine, dried over anhydrous sodium sulfate, filtered, and then concentrated in 
vacuo. Flash chromatography (silica, hexane: ethyl acetate = 5:2) of the residue gave 1- 
ben2yloxycarbonylamino-4-[(la,5a,6PHfi-cyanobicyclo[3.1 .0]hexan-6-yl)]b^ (1 .27 

g)- 

MS(Ef)iii/z:332(M*). 

HRMS (Ef) for C2iH2oN202(M^: calcd, 332.1525; found, 332.1543. 

[75] REFERENCE EXAMPLE 2 

l-t-Butoxycarbonyl-3-pyrrolin-3-yl phenyl sulfone. 

To a suspension of N-chlorosuccinimide (781 mg) in dichloromethane (6 mL) was 
added benzenethiol (0.60 mL) at room temperature, the mixture was stirred at the same 
temperature for 30 minutes. To the resulting mixture was added a solution of 1-t- 
butoxycarbonyl-3-pyrToline (LOO g) in dichloromethane (1 mL) at -60 the mixture was 
stirred at room temperature for 1 hour. The insoluble materials were filtered off, the filtrate 
was concentrated in vacuo. To a solution of the residue in dichloromethane (29 mL) was 
added m-chloroperoxybenzoic acid (3.65 g) at 0 ''C, the mixture was stirred at room 
temperature for 1 hour. To the resulting mixture was added sodium carbonate (2.19 g), the 
mixture was stirred at room temperature for 5 minutes. The insoluble materials were filt^ed 
off, the filtrate was diluted with ether. The filtrate was washed with 10 % sodium bisulfate 
solution, 10 % sodium carbonate solution and' brine, dried over anhydrous sodium sulfate, 
filtered, and then concentrated in vacuo. To a solution of the residue in dichloromethane (1 1 
mL) was added l,8-diazabicyclo[5.4.0]undec-7-ene (0.92 mL) at -40 **C, the mixture was 
stirred at room temperature for 5 minutes. The mixture was poured into 1 N hydrochloric 
acid and extracted with ether. The organic extracts were washed with water, aqueous sodium 
hydrogencaibonate solution and brine, dried over anhydrous sodium sulfate, filtered, and 
then concentrated in vacuo. Flash chromatography (silica, hexane: ethyl acetate = 5:2) of the 
residue gave l-t-butoxycarbonyl-3-pyrrolinO-yl phenyl sulfone (1.16 g). 
MS (Ef) m/z: 309 OVO- 

HRMS (Et) for Ci5Hi9N04S (M^: calcd, 309.1035; found, 309.1042. 



[76] REFERENCE EXAMPLE 3 



33 



1 -[(1 a,5a,6p)-(3-t-Butoxycarbonyl-6-cyano-3-azabicyclo[3. 1 •0]hexan-6-yl)]-4- 
nitrobenzene. 
Step 1. 

(1 a,5a,6P)-(3-t-Butoxycaibonyl-6-cyano-3-a2abicyclo[3 . 1 .0]hexari-6-yl)benzene. 

The title compound (la,5a,6p)-(3-t-butoxycaibonyl-6-cyano-3- 
azabicyclo[3.1.0]hexan-6-yl)benzene (3.83 g) was prepared from phenylacetonitrile (1 .65 
mL) and l-t-butoxycaibonyl-3-pyrrolin-3-yl phenyl sulfone (4.46 g) in the same manner as 
described for REFERENCE EXAMPLE 1. 
MS (Cf)m/2: 285 (MH*). 

HRMS (Ct) for C17H21N2O2 (MSt): calcd, 285.1603; fotmd, 285.1616. 
Step 2. 

l-[(la,5a,6p)<6-Cyano-3-trifluoroacetyl-3-a2abicyclo[3.1.0]hexan-6-yl)]^^ 
nitrobenzene. 

To a solution of (la,5a,6p)-(3-butoxyca^bony^6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)benzene (853 mg) in dichloromethane (7 mL) was added trifluoroacetic acid (7 mL) at 0 
**C, the mixture was stirred at room temperature for 75 minutes and concentrated in vacuo. 
To a solution of the residue in dichloromethane (7 mL) was added triethylamine (5.01 mL) 
and trifluoroacetic anhydride (1.06 mL) at 0 the mixture was stirred at room temperature 
overnight and concentrated in vacuo. After dilution of the residue with ethyl acetate, the 
mixture was washed with 1 N hydrochloric acid, water, aqueous sodium hydrogencaibonate 
solution and brine, dried over anhydrous sodium sulfate, .filtered, and tiien concentrated in 
vacuo. To a solution of the residue in chloroform (3 mL) was added ammonium nitrate (372 
mg) and trifluoroacetic anhydride (2.19 mL), the mixture was stirred at room tCTiperature for 
2.7 hours. After addition of ice, ttie resulting precipitates were collected by filtration and 
washed witti water and dichloromethane to give l-[(la,5a,6P)-(6-cyano-3-trifluoroacetyl-3- 
azabicyclo[3.1.0]hexan-6-yl)]-4-mtroben2ene (546 mg). 
MS (Ef) wi/z: 325 (M*). 

HRMS (Ef) for C14H10F3N3O3 (Mf^: calcd, 325.0674; found, 325.0648. 
Step 3. 

l.[(la,5a,6P)-(3-t-Butoxyc»bonyl-6-cyanoO-azabicyclo[3.1.0]hexan-6-yl)l-4^ 
nitrobenzene. 

The mixture of l-[(la,5a,6p)-(6-cyano-3-trifluoroacetyl-3-azabicyclo[3.1.0]hexan-6- 
yl)]-4-nitrobenzene (9.2 mg) and a solution of ammonia in meflianol (6.7 M, 0.5 mL) was 
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stirred at room temperature for 21 hours and concentrated in vacuo. To a solution of the 
residue in tetrahydrofiiran (0.5 mL) was added triethylamine (19.7 jiL) and di-t-butyl 
dicarbonate (9.5 mg) at 0 ^C, the mixture was stirred at room temperature for 30 minutes. 
Preparative fliin layer chromatography (silica, hexane : ethyl acetate = 4:5) of the residue 
gavel-[(la,5a,6|i)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3.1.0]hexan-6-yl)]^ 
nitrobenzene (8.7 mg). 
MS (Ef) m/z: 329 (M^. 

HRMS (EI*) for C17H19N3O4 (8^: calcd, 329.1376; found, 329.1401. 

[77] REFERENCE EXAMPLE 4 

1 -Benzyloxycarbonylamino-4-[(l a,5a,6P)-(3-t-butoxycarbonyl-6-cyano-3- 
azabicyclo[3.1 .0]hexan-6-yl)]benzene. 

The title compound l-ben2yloxycarbonylamino-4-[(la,5a,6p)-(3-t-butoxycarbonyl- 
6-cyano-3-azabicyclo[3. 1 .0]hexan-6-yl)]benzene (127 mg) was prepared from 1- 
[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3.1.0]hexan-6-yl)]-4-nitrobenzene 

(98.8 mg) m the same manner as described for REFERENCE EXAMPLE 1 . 
MS (Ef) m/z\ 433 (M*). 

HRMS (EI*) for C25H27N3O4 (M^: calcd, 433.2002; found, 433. 1989. 

[78] Antibacterial Activitv 

The phaimaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity in vitro against standard bacterial 
strains, which are used to screen for activity against pathogenic bacteria. Notably, the 
pharmaceutically-acceptable compounds of the present invention show activity against 
vancomycin-resistant enterococci, streptococci including penicillin-resistant 5. pneumoniae , 
methicillin-resistant S. aureus^ M. catarrhalis^ and C. pneumoniae. The antibacterial 
spectrum and potency of a particular compound may be determined in a standard test system. 

The following in vitro results were obtained based on an agar dilution method excq>t 
for C pneumoniae. The activity is presented as the minimum inhibitory concentration 
(MIC). 

S. aureus and M. catarrhalis were tested on Mueller-Hinton agar, using an 
approximate inoculum of 1 x 10"* cfu/^ot an incubation temperature of SS'^C for 24 hours. 
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The MIC was defined as the lowest concentration at which no visible bacterial growth was 
observed. 

Streptococci and enterococci were tested on Mueller-Hinton agar supplemented with 
5 % defibrinated horse blood , using an ^proximate inoculum of 1 x 10"^ cfu/spot an 
incubation temperature of 35'C in an atmosphere of 5 % CO2 for 24 hours. The MIC was 
defined as the lowest concentration at which no visible bacterial growth was observed. 

C pneumoniae was tested using minimum essential medium supplemented with 10 % 
heat-inactivated fetal bovine serum, 2 mM I^glutamine, 1 mg/ml cycloheximide and non 
essential amino acid. HeLa 229 cells were inoculated with 10"^ inclusion-forming units of C. 
pneumoniae strain per mL. Infected cells were incubated with test compounds in complete 
medium at 35"C in an atmosphere of 5 % CO2 for 72 hours. Cells monolayers were fixed in 
methanol, stained for chlamydial inclusions with a fluorescein-conjugated anti-Chlamydia 
monoclonal antibody, and were observed with fluorescence microscope. The MIC was 
defined as the lowest concentration at which no inclusion was observed. 



Strains MIC(^g/ml) 

example 1 example 8 example 9 example 1 1 Linezolid 

Staphylococcus aureus 



Smith 


02S 


1 


0.5 


0.25 


1 


CR 


2 


2 


1 


1 


16 


MR 


0.25 


1 


0.5 


0.5 


1 


Sir^tocpccus pneumoniae 












IID553 


0.5 


OS 


0.5 


0.25 


2 


PRQR 


0.25 


0.5 


0.5 


0.25 


1 


Str^ococcus pyogenes 












IID692 


0.5 


0.5 


0.5 


0.125 


1 


Ettierococcusfaecium 












VRQR 


0.25 


0.5 


0.5 


0.25 


2 


MoraxeUa eaiarrhaiis 












ATCC2S238 


0.5 


2 


2 


1 


4 



CR - chloramphenicol resistant 

MR = methicillin resistant 

PRQR = penicillin resistant, qxiinolone resistant 

VRQR = vancomycin resistant, quinolone resistant 

NT = not tested 
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[79] The invraition described herein is exemplified by the following non-limiting 
examples. The compound data is designated in accordance to General Guidelines for 
Manuscript Preparationy J. Org, Chem. Vol. 66. pg. 19A, Issue 1, 2001. 
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Abstract of the Disclosure 

This invention relates to new oxazoUdinones having a cyclopropyl moiety, which 
effective against aerobic and anerobic pathogens such as multi-resistant staphylococci, 
streptococci and raterococci, Bact^ides spp., Clostridia jspp. species, as well as add-fest 
organisms such as Mycobacterium tuberculosis and ottier mycobacterial ^ecies. 

The compounds are represmted by structural formula I: 




I 

its enantiomer, diastereomer, or phaimaceutically acceptable salt or ester thoeof. 
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What is Cl aimed Ts; 

1 . The present inventioii relates to compounds of formula I: 




I 

its enantiomer, diastereomer, or pharmaceutically acceptable salt, hydrate or prodrug thereof 
wherein: t 

Rl represents 

vi) hydrogen, 

vii) NR5R6. 

viii) CR7R8R9,C(R)20Ri4,CH2NHRi4, 

ix) C(=0)Ri3, C(=NOH)H, C(=NORi3)H, C(=NORi3)Ri3, C(«NOH)Ri3. C(=0)N(Ri3)2. 
C(=NOH)N(Ri3)2, NHC(=Xi)NCRi3)2, (ONH)R7. N(Ri3)C(=Xi)*T(R.i3)2, COORis, 
SO2R14. N(Ri3)S02Ri4, N(Ri3)CORi4. 

X) (Ci^5alkyl)CN, CN, CH=C(R)2, (CH2) pOH, C(=0)CHRi3, C(=NRi3)Ri3, 
NRioC(=Xi)Ri3; or 

vi) C5.10 heterocycle optionally substituted with 1-3 groups of R7, which may be attached 
through either a. caibon or a heteroatom; 

A rqsresoits MR, O, or S(0^; 
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represents aryl or heteroaryl, heterocycle, heterocyclyl or heterocyclic, provided 
that in the case of a heteroaryl, heterocycle, heterocyclyl or heterocyclic, the cyclopropyl is 
not attached to a nitrogen atom on the ring; 

Rx represents hydrogen or Ci-6 alkyl; 

R3 represent . . 

i) NR,3(C=X2)Rl2, 

ii) NR,3(C=X0Ri2, 

iii) NR13SO2R14, 

iv) N(Ri3)heteroaryl, 

v) NRi3(CHRi3)o^aryl, 

vi) NRi3(CaiRi3) (Mheteroaryl, 

vii) S(CHRi3)cMaryl, 

viii) S(CHRi3)o^eteroaryl, 

^ ix) 0(CHRi3)(Maryl, 

x) 0(CHRi3)(Mheteroaryl, 

xi) . NbH(C=Xi)Ri2. 

xii) -OC-N(OCOaryl) C1.6 alkyl 
xiu) -OC=N(OH)Cl-6 alkyl 

xiv) C5.10 heteroaryl which may be attached through either a carbon or a 
heteroatom; said aryl and heteroaryl optionally substituted with 1-3 groups of R7, 

R4, and R4a, independently represent 

v) hydrogen, 

vi) halogen, 

vii) C1.6 alkoxy, or 

viii) C1.6 alkyl 
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r and s independently are 1-3, with the provision that when (R4a)s ^d (R4X attached to an 
At or HAr ring the sum of r and s is less than or equal to 4; 

Rs and R6 independently represent 

xiii) hydrogen, 

xiv) C1.6 alkyl optionally substituted with 1-3 groups of halogen, CN, OH, Ci-6 alkoxy, 
amino, imino, hydroxyamino, alkoxyamino, Ci-6 acyloxy, Ci-6 alkylsulfenyl, Ci-6 
alkylsulfinyl, Ci-6 alkylsulfonyl, aminosulfonyl, Ci-6 alkylaminosulfonyl, Ci-6 
dialkylaminosulfonyl, 4-morpholinylsulfonyl, phenyl, pyridine, S-isoxazolyl, 
ethylenyloxy, or ethynyl, said phenyl and pyridine optionally substituted with 1-3 
halogen, CN, OH, CF3, C1.6 alkyl or C 1-6 alkoxy; 

xv) Ci-6 acyl optionally substituted with 1-3 groups of halogen, OH, SH, Ci-6 alkoxy, 
naphthalenoxy, phenoxy, amino, Ci-6 acylamino, hydroxylamino, alkoxylamino, Ci- 
6 acyloxy, aralkyloxy, phenyl, pyridine, Ci-6 alkylcarbonyl, Ci.6 alkylamino, Ci-6 
dialkylamino, Ci-6 hydroxyacyloxy, C1.6 alkylsulfenyl, phthalintiido, maleimido, 
succinimido, said phenoxy, phenyl and pyridine optionally substituted with 1-3 
groups of halo, OH, CN, Ci-6 alkoxy, amino, Ci-6 acylamino, CF3 or Ci.6 alkyl; 

xvi) C1.6 alkylsulfonyl optionally substituted with 1-3 groups of halogen, OH, Cl-6 
alkoxy, amino, hydroxylamino, alkoxylamino, Ci-6 acyloxy, or phenyl; said phenyl 
optionally substituted with 1-3 groups of halo, OH, Cl.6 alkoxy, amino. Cue 
tu^ylamino, CF3 or C1.6 alkyl; 

xvii) arylsulfonyl optionally substituted with 1-3 of halogen, Ci.6 alkoxy, OH or Ci-6 
alkyl; 

xviii) Ci-6 alkoxycarbonyl optionally substituted with 1-3 of halogen, OH, Ci-6 alkoxy, 
Cl.6 acyloxy, or phenyl, said phenyl optionally substituted with 1-3 groups of halo, 
OH, Ci-6 alkoxy, amino, C1.6 acylamino, CF3 or Ci-6 alkyl; 

xix) aminocarbonyl, Ci-6 alkylaminocarbonyl or C 1-6 dialkylaminocarbonyl, said alkyl 
groups optionally substituted with 1-3 groups of halogen, OH, Cl.6 alkoxy or phenyl 

xx) five to six membered heterocycles optionally substituted with 1-3 groups of halogen, 
OH, CN, amino, Cl-6 acylamino, Ci-6 alkylsulfonylamino, Cl-6 
alkoxycarbonylamino, Ci-6 alkoxy, C1.6 acyloxy or Cl.6 alkyl, said alkyl optionally 
substituted with 1-3 groups of halogen, or Cl-6 alkoxy; 
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xxi) C3.6 cycloalkylcaibonyl optionally substituted with 1-3 groups of halogen, OH, C1.6 
alkoxy or CN; 

xxii) benzoyl optionally substituted with 1-3 groups of halogen, OH, Ci-6 alkoxy, Ci-6 
alkyl, CF3, Ci-e alkanoyl, amino or Ci^ acylamino; 

xxiii) pyrrolylcaibonyl optionally substituted with 1-3 of Ci-6 alkyl; 

xxiv) Ci-2 acyloxyacetyl where the acyl is optionally substituted with amino, Ci-6 
alkylamino, ^1-6 dialkylamino, 4-morpholino, 4-aminophenyl, 4- 
(dialkylamino)phenyl, 4-(glycylamino)phenyl; or 

RS and R6 taken together with any intervening atoms can form a 3 to 7 membered 
heterocyclic ring containing carbon atoms and 1-2 heteroatoms independently chosen from 
O, S, SO, SO2, N, or NRg; 

R7 represent 

iii) hydrogen, halogen, CN, CO2R, CON(R)2, CHO, CH2NHAC, C(=NOR), OH, Ci-6 
alkoxy, C1.6 alkyl, alkenyl, hydroxy C1.6 alkyl, (CH2)i.3NHC(0)Ci.6 alkyl, (CH2)i. 
3N(Ci.6alkyl)2 

iv) (CH2)namino, (CH2)nCl-6 alkylamino, Cl-6 dialkylamino, hydroxylamino or Cl-2 
alkoxyamino all of which can be optionally substituted on tiie nitrogen with O1.6 

. acyl, Ci-6 alkylsulfonyl or Ci-6 alkoxycarbonyl, said acyl and alkylsulfonyl 

optionally substituted with 1 -2 of halogen or OH; 

Rg and R9 independenUy represents 

iv) H,CN, 

v) Ci-6 alkyl optionally substituted with 1-3 halogen, CN, OH, Ci-6 alkoxy, Cl-e 
acyloxy, or amino, 

vi) phenyl optionally substituted witii 1-3 groups of halogen, OH, 01-6 alkoxy; or 

R7 and Rg taken together can form a 3-7 membered carbon ring optionally interrupted with 
1-2 heteroatoms chosen from O, S, SO, SO2, NH, and NRg; 

Xi represents O, S or NR13, NCN, NCO2R16, or NSO2R14 
X2 represents O, S, NH or NSO2R14; 
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RlO represents hydrogen, Ci-e alkyl or COiRl 5; 

Rl2 represents hydrogen, Ci-6 alkyl, NH2, OR, CHF2, CHCI2, CRaCl, (CH2)nSR, (CH2) 
„CN, (CH2)nS02R, (CH2)nS(0)R, C1.6 alkylamino, C5-10 heteroaryl or Ci-6 dialkylamino, 
where said alkyl may be substituted with 1-3 groups of halo, CN, OH or C1.6. alkoxy, said 
heteroaryl optionally substituted with 1-3 groups of R7; 

Each Ri3 represents independently hydrogen, Ci-6 alkyl, C6-10 aryl, NR5R6, SRg, S(0)R8, 
S(0)2 Rg, CN, OH, C1.6 alkylS(0)R, Cl.6 alkoxycarbonyl, hydroxycarbonyl, -OCOaryl, 
Ci-6 acyl, C3-7 membered carbon ring optionally interrupted with 1-4 heteroatoms chosen 
from O, S, SO, SO2, NH and NRg where said 01-6 alkyl, aryl or C1.6 acyl groups may be 
independently substituted with 0-3 halogens, hydroxy, N(R)2, CO2R, 06-10 aryU 0 5-10 
heteroaryl, or Ci-6 alkoxy groups; 

When two R13 groups are attached to the same atom or two adjacent atoms they may be taken 
together to form a 3-7 membered carbon ring optionally intermpted with 1-2 heteroatoms 
chosen from O, S, SO, SO2, NH, and NRg; 

R represents hydrogen or C1.6 alkyl; 

Rl4 represents amino, Ci-6 alkyl, Ci^ haloalkyl, five to six memb^ed heterocycles or 
phenyl, said phenyl and heterocycles optionally substituted with 1-3 group of halo, Ci-6 
alkoxy, Ci-6 acylamino, or Ci-6 alkyl, hydroxy and/or amino, said amino and hydroxy 
optionally protected with an amino or hydroxy protecting group;. 

Rl5 is C1-.6 alkyl or benzyl said benzyl optionally substituted with 1-3 groups of halo, OH, 
Cl-6 alkoxy, amino, Ci-g acylamino, or Cl-6 alkyl; 

RI6 is hydrogen, Cs-ioheteroaryl, C 6-lOaryl, said heteroaryl and aryl optionally substituted 
with 1-3 groups of R7; 

p represents 0-2 and 
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m, n, and q represents 0- 1 . 

2. A compound according to claim 1 wherein Ri represents H, NR5R6, CN, OH, 
C(R)20Ri4, NHC(=Xl)N(Ri3)2, C(=NOH)N(Ri3)2, NRioC(=Xi)Ri3 or CR7R8R9. 

3. A compound according to claim 1 wherein 
is phenyl, pyridine, pyrimidine, or piperidine. 

4. A compound according to claim 1 wherein Ri is NR5R6. 

5. A compound according to claim 1 wherein Ri is CN. 

6. A compound according to claim Iwherein one of is NRioC(=Xi)Ri3* 

7. A compound according to claim 1 wherein R3 is NR(C=Xi)Ri2, C5-IO 
heteroaryl, NH(CH2)(Maryl, NH(CH2) (Mheteroaryl, said aryl and heteroaryl optionally 
substituted with 1-3 groups of Ra* 

8. A compound according to claim 7 wherein R3 is a C5-IO heteroaryl 

represented by VHx which represents an optionally substituted aromatic heterocyclic group 
containing Ito 4 nitrogen atoms and at least one double bond, and which is coimected 
through a bond on any nitrogen. 

9. A compound according to claim 1 wherein R5 and R6 independently are: 
V) H, 

vi) C1.6 alkyl optionally substituted with 1-3 groups of halogen, CN, OH, Ci-6 alkoxy, 
amino, hydroxyamino, alkoxyamino, C1.6 acyloxy, Ci-6 alkylsulfenyl, Ci-6 
alkylsulfinyl, C1.6 alkylsulfonyl, aminosulfonyl, Ci-6 alkylaminosulfonyl, Ci.6 
dialkylaminosulfonyl, 4-morpholinylsulfonyl, phenyl, pyridine, S-isoxazolyl, 
ethyenyloxy, or ethynyl, said phenyl and pyridine optionally substituted with 1-3 
halogen, CN, OH, CF3, C1.6 alkyl or Ci-6 alkoxy; 

vii) Ci-6 acyl optionally substituted with 1-3 groups of halogen, OH, SH, Ci-6 alkoxy, 
naphthalenoxy, phenoxy, amino, C1.6 acylamino, hydroxylamino, alkoxylamino, Ci- 
6 acyloxy, phenyl, pyridine, Ci^ alkylcaibonyl, C1.6 alkylamino, Ci-e 
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dialkylamino, Ci-e hydroxyacyloxy, Ci-6 alkylsulfenyl, phthalimido, maleimido, 
succinimido, said phenoxy^ phenyl and pyridine optionally substituted with 1-3 
groups of halo, OH, CN, Ci.6 alkoxy, amino, Cl-6 acylamino, CF3 or Ci-6 alkyl; or 
benzoyl optionally subsftituted with 1-3 groups of halogen, OH, Ci-6 alkoxy, C1.6 

all^l, CF3, C1.6 alkanoyl, amino or Ci-6 acylamino and all other variables are as described 
herein. 

10. A comjpound according to claim 1 whwein Xi represents O. 

11. A compound according to claim 1 wherein the structural formula is II: 




Formula II 

<f ' ■ " \ 

wherein Ri, R4, R4a,Y and R3 are as described above. 

12. A compound which is: 
N-[5(S)h3-[4-[(la,5a,6pH6-cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-2-ox 

ylmethyl]acetamide, 

l-[5(R)-3-[4-[(la,5a,6pH6-cyanobicyclo[3.1.0]hexan-6-yl)]phenyl]-2-oxooxa^^ 
ylmethyl]-! ,2,3-triazole, 

N-[5(S)-3-[4-[(la,5a,6p)-(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazolidin-5-ylmethyI]acetamide, 

N-[5(S)-3-[4-[(la,5a,6p)-(6-cyano-3-a2abicyclo[3.1.0]hexan-6-yl)]phenyl]-2- 
oxooxa2^1idin-S-ylmethyl]acetamide hydrochloride, 

l-[5(R)-3-[4-[(la,5a,6P)-(3-t-butoxycarbonyl-6-cyano-3-a2abicyclo[3.1.0]hexan-6- 
yl)]phenyl]-2-oxooxazblidin-5-ylmethyl]- 1 ,2,3-triazole. 
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1- [5(R)-3-[4-[(la,5a,6PH6-cyano-3-azabicyclo[3. 1 .0]hexan-6-yl)]phenyl]-2-oxooxazolidin- 
S-ylmethyl]-l,2,3-triazole hydrochloride, 

N-[5(S)-3-[4-[(la,5a,6p)-(3-acetoxyacetyl-6-K5yano-3-azabicycl^ 1 .0]hexan-6-yl)]phenyl]- 

2- oxooxazolidm-5-yhnethyl]acetamide, 

N-[5(S)-3-[4-[(la,5ot,6p)-(6-cyanoO-hydroxyacetyl-3-azabicyclo[3.LO]hex 
yl)]phenyl]-2-oxooxazoUdm-S-yhnethyl]acetamide, 
N-[5(S)-3-[4-[(lot,5a,6p>(6-cyano-3-methanesulfonylO-azabicyclo[3 
yl)]phenyl]-2-oxooxazolidin-5-yhnethyl]acetamide, 

N-[5(S)-3-[4-[(l a,5a,6P)-(6-cyano-3-methyl-3-azabicyclo[3. 1 .0]hexan-6-yl)]phenyl]-2- 
oxooxazolidin-5-yhnethyl]acetamide, 

N-[5(S)-3-[4-[(la,5a,6P)-(3,6-dicyano-3-azabicyclo[3,1.0]hexan-^-^^^^ 
oxooxazolidin-5-ylmethyl]acetamide, 

N-[5(S)-3-[4-[(la,5a,6P)K6-cyano-3-cyanomethyl-3-azabicyclo[3.1.0]hexan-^ 
2-oxooxa2olidin-5-ylmethyl]acetaimde, 

5(R)-3-[4-[(la,5a,6p>(3-t-butoxycarbonyl-6-cyano-3-azabicyclo[3-L0]^^^ 
5-[(isoxazol-3-yl)oxy]methyloxa2olidin-2-one, 5(R)-3-[4-[(la,5a,6P)-(6-cyano-3- 
azabicyclo[3. 1 .0]hexan-6-yl)]phenyl]-5-[(isoxazol-3-yl)oxyimethyloxa2oUdin-2-on^ 
hydrochloride, 

5(R)-3-[4-[(la,5a,6pH3-t-butoxycaAonyl-6-cyano-3-az£d>te^^ 

5-IN-(t-butoxycari)onyl)-N-(isoxazol-3-yl)]aininome& 5(R)-3-[4- 
[(lcx,5a,6p>(6-cyano-3-a2abicyclo[3. 1 .0]hexan-6-yl)]phenyl]-5-[N-(isoxazol-3- 
yl)]ammomethyloxazolidin-2-one hydrochloride, 

or » 

its enantiomer, diastereomer, or phaimaceutically acceptable salt, hydrate or prodrug 
thereof. 

13. A pharmaceutical composition comprised of a compound in accordance with 
claim 1 in combination with a pharmaceutically acceptable carrier. 

14. A pharmaceutical composition produced by combining a compound in 
accordance, with claim 1 with a pharmaceutically acceptable carrier. 
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15. A method of treating or preventing a bacterial infection in a mammalian 
patient in need thereof, comprising administering to said patient an effective amount of a 
compound of claim 1. 

16. A method of treating or preventing bacterial infection by administering an 
efiTective amount of a compound of formula I of claim 1 and an effective amount of one or 
more of a vitamin selected from the group consisting of vitamin B2, vitamin B6, vitamin B12 
and folic acid to a patient in need thereof. 

17. A method of treating or preventing an oxazolidinone-associated side effect by 
administering an effective amount of the oxazolidinone of structural fomtiula I of claim 1 and 
an effective amount of one or more of vitamin B2, vitanoin B6, vitamin B12 and folic acid to 
a patient in need thereof. 

18. A method according to claim 17 wherein the . oxazolidinone side efiect is 
normocyctic anemia, sideroblastic anemia, periph^al sensory neuropathy, optic neuropathy, 
seizures, thrombocytopenia, cheilosis, seborrheic dermatitis, hypo-regenerative anemia, or 
megaloblastic anemia. 

19. A pharmaceutical composition comprised of a compound in accordance with 
claim 1 in copibination with a vitamin selected from the group consisting vitamin B2, 
vitamin B6, vitamin B12 and folic acid and a phannaceutically acceptable earner. 
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